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The Reality of Existing Applications

200 billion lines of COBOL code exist today

– 5 billion lines are added each year
– Similar inventory of RPG and PL/I code

The typical mainframe customer has:

– 30M lines of COBOL code
– Worth $600M 
– Automating 100,000 business processes

Consultants 
estimate it 
costs 5 times 
more to rewrite 
a business 
function than 
to reuse 
existing code

Banking, Insurance, Government, Manufacturing, Travel 
and Transportation, Distribution and Retail, Media and 
Utilities, Healthcare Industries
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Value of Existing Applications

Existing applications are among the most 
valuable assets a company owns

Fully functional applications that run 
the business today

Significant investments over the years

Fine-tuned for dependable optimal 
performance

Run within fine-tuned reliable, robust, 
scalable IT infrastructure and platforms

5X less expensive to reuse existing 
applications than to write new applications 
from scratch

Reusing proven, time-tested applications 
can result in significantly lower risk and 
faster time to market
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Challenges and Customer Requirements

Customers want to improve the appearance 
of user interfaces to existing applications

Reduce learning curve for newer 
employees

Extend existing applications to new 
units and departments and to new 
business partners and end-user 
customers

Customers want to improve employee 
productivity by streamlining application flow

Automate where appropriate - eliminate 
unnecessary keystrokes and screen 
navigations

Customize access to existing 
applications for specific set of users
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Challenges and Customer Requirements

Customers want to eliminate / reduce 
administration and maintenance of installed 
client software to access existing applications

IBM or 3rd party 3270 or 5250 emulation 
client SW packages

Make existing applications accessible 
from anywhere - independent of client 
HW/SW platform

Customers want to build unified composite 
applications that better suit their current 
business processes

Combine business logic and data 
contained in multiple existing 
applications to a unified application

Customers want to do all this while minimizing changes, leveraging reliability, 
stability and dependability of existing applications and infrastructures.
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Automatically transforms 3270 & 5250 green screen 

applications into HTML interfaces

Extends terminal applications as Web Services

Low skills requirement

Rules-based, highly customizable

Iterative, eclipse-based development environment

What is Host Access Transformation Services?
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Host Access Transformation Services

3270 or 5250
Data stream

Screen transformation rules running on 
WebSphere Application Server HTML in a Browser

•Zero footprint
•Non-invasive
•No software download to client machine

Combine data from 
multiple screens, 
applications and 

databases

Build self-service 
transactions

Build Web Services

Modernize and streamline “green screen”
applications
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IBM Rational Software Development Platform Tool
HATS Toolkit is an Eclipse plug-in to the IBM Rational Software 

Development Platform Tool
Wizard-based
Creates HATS applications

WebSphere Based Architecture

WebSphere Application Server and WebSphere Portal Server
HATS leverages WebSphere Application Server (WAS) or 

WebSphere  Portal Server at runtime 
HATS Toolkit creates J2EE .war and .ear files for deployment
HATS runtime is contained in the HATS application
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HATS Tasks

Using the HATS Toolkit, developers build J2EE Web applications.

HATS/WebSphere administrator deploys the applications to WebSphere Application 
Server or WebSphere Portal Server. 

Using a Web browser, users access these applications with a URL.

HATS, using the rules defined by the developer, transforms the screens into HTML, fills 
in data on the user’s behalf, or automates navigation through the application.

HATS/WebSphere administrator monitors the HATS application

HATS
Toolkit

WebSphere
Telnet connections

Deployed as 
enterprise 
application

Host System
(3270 or 5250)

HTML

Web browser
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Macros & Global Variables
Skip unneccesary screens; combine screens; split screens, enter data on behalf of 
the end user
Store end user input as global variables; prefill text entry fields

Help Improve User Interface with Screen Customization
Drag and drop HATS components from the palette onto your Web page
Add buttons, hot links, drop-down menus, valid value lists, 
Modify graphics, fonts, colors, and layout

Add business logic
Local print support
Native keyboard support
Security – HTTPs, SSL
Supports iterative development

Fully functional HATS application on the web quickly
Use Default Transformation Rules
Customize Transformation rules iteratively

Improve Navigation & Productivity
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Increase Productivity – Reduce Training Costs

Increases productivity and reduces 
training costs as it extends host 
applications to the widest possible 
audience...

– by delivering HTML to Web 
browsers,

– improving work flow from 
multiple applications,

– and presenting host screens as 
familiar Web pages.

Build applications that look and 
behave like the original green 
screen application OR build 
applications that dramatically 
enhance the application!
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Recent Customer Example

Green Screen navigation:
–24 screens
–98 key strokes

After HATS Customization:
–10 HTML pages
–41 key strokes
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Traditional Green Screen
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Transformation Using Default Rules
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HATS Minor Modifications
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Achieving a Green Screen Look with HATS
HATS supports host colors and 
extended field attributes, including:

– Numeric only, alphabetic only, 
signed numeric, reverse image, 
column separator, underline, and 
blink fields

Supports automatic field advance

Field exit, plus, minus support (5250 
only)

– Improvements have been made in 
HATS 6.0.3 and 6.0.4

Host keypad and OIA can be 
displayed (and positioned anywhere)

Native keyboard support (i.e. pressing 
F12 in the browser sends F12 to the 
host application).
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Achieving a Modern Web Look with HATS

Individual screens can be customized 
with a rich set of user controls, 
including:

– Popup lists, drop-downs, 
checkboxes, lists, radio buttons, 
calendar popups, graphs, etc.

Information from the host screen can 
be suppressed on the Web page and 
a screen can be split up over multiple 
Web pages.

Functions / actions can be restricted.

Information can be displayed and 
organized in tabs.

One customized Web page can be 
applied to more than 1 host screen!
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Combining Screens
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Combine and Integrate
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HATS Customized Transformation
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Global Rules and Valid Value Lists
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Automatically generates 
portlets for use with 
WebSphere Portal
HATS supports:

Click-to-Action
Cooperative Portlets
Credential Vault
Single Sign-On

HATS is ideal for use with 
portals because screens can 
be customized to reduce the 
amount of data displayed
Multiple HATS portlets can be 
added to the same page.

Integration with WebSphere Portal
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HATS supports Single Sign-On, which allows users to logon to multiple 
host systems while presenting credentials only once 
Increased Productivity

Credentials requested only once
No need to administer and maintain multiple logon identities
Reduced password-related support calls

Secure
Works in conjunction with existing network security applications, 
such as Tivoli Access Manager or Portal Security
Retrieves network security credentials and maps to host credentials

HATS Single Sign-On Support
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HATS Application

Browser

Browser

Browser

HATS EAR

HATS 
Projects 

.wars

Transformation 
Servlet

(EntryServlet)

Administration 
Servlet

(HATSAdminServlet)

HATS 
EJB 

Projects

Java 
Application 

Client

Telnet client

ConnMgr, IO 
Support, 

components, 
widgets

VT Host

5250 Host

3270 Host

WEL

RAS

APE, Admin, 
3270 Print
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Typical Questions

1. Question: How much time does it take to get a HATS application up and 
running? Answer: Only minutes to create and deploy an application that 
will transform ALL greens screen on-the-fly.

2. Question: What happens if I change my green screen application? Answer:
If using default rendering, HATS picks up the change automatically and 
transforms the screen. In other scenarios, depending on the type of 
change and how the application was customized, further modifications 
may need to be made to the HATS application.

3. Question: Do I need to import DDS or BMS maps? Answer: No

4. Question: Do I have to customize every screen? Answer: No, only 
customize the screens / sets of screens needed – default rendering 
handles the rest.

5. Question: What skills are required to develop with HATS? Answer: Basic 
IDE skills, unless you need to do advanced integration. HTML skills are 
recommended for doing more advanced Web development.
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Integrate terminal applications with J2EE applications
Create reusable components: 

Encapsulate screen navigations (macros) that 
define a terminal application business process in
a standard JavaBean
HATS Integration Object (IO) 
Supports session priming and pooling
“Chain” IOs for interactive flow through terminal 
application

Using HATS toolkit:
“Wrap” one or more IOs in a Web service
Create HATS EJB projects and EJB Access Beans 
(EJB client)

Using Rational Software Development Platform, use 
IO(s) in: 

Web services
EJBs
Servlets

Access IO remotely via .NET or Java Application client

Application to Application Integration 

Browser

Application Server

Web Service
Client

EJB Access
Bean

Servlet

Soap 
Server

Web Container

EJB Container

Web Service
Client

HATS 
EJB

EJB

Integration
Object

EJB Access
Bean

Integration
Object

Java Application
Client 

.NET Client Integration
Object

Integration
Object

HTTP(s)

SOAP

RMI/IIOP

SOAP
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Flexible business requires flexible IT - SOA

Bank

Shared 
Service

Customer

Bank 2 – “Supplier”

Outsourced

Case Study:  Payments Processing

Full Business view

Process to optimize

Creating IT flexibility
IBM SOA Foundation

Skills &
Support

Software
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Service Oriented Architecture (SOA) Definitions

What is a service?
A repeatable business task

– e.g., check customer 
credit; open new account

What is a Service 
Oriented Architecture 

(SOA)
An IT architectural style that 

supports 
integrating your business as 

linked services

Model your business processes

Build or re-use existing assets into business-level, loosely-

couple IT components based on open standards

Assemble your IT services

Deploy, monitor, and manage your system
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How HATS Fits into the SOA World

HATS provides the tools to develop industry standard Web 
services that can drive existing terminal applications.

– Existing processes can be broken down and exposed as 
reusable components in a larger SOA environment.

The process for building Web services using HATS is straight-
forward:

– Identify the process to expose
– Identify the flow of screens
– Identify the required inputs
– Identify the required outputs

HATS does not require modification to your existing applications.
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Concepts

1. A macro is a script that drives navigation 
through a set of host screens.

2. An Integration Object (or IO) is a Java bean 
that wrappers a macro.

3. Web Services, JSF / Struts Web 
applications, and EJB Access Beans all 
drive Integration Objects.

Macro Integration
Object

Web
Service

JSF / Struts
Web App

EJB Access
Bean
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WebSphere w/ HATS

Integration w/ WebSphere Process Server

HATS is an IBM WebSphere 

offering for exposing terminal-

based mainframe applications for 

reuse in a BPEL process.

Up to 80% of all mainframe 

applications are terminal-based.  
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Menu
1. Query by Name
2. Query by Address
3. Query by Phone Number

Enter Selection 1__

Menu
1. Query by Name
2. Query by Address
3. Query by Phone Number

Enter Selection 1__

Customer Name John Smith_
Address       _________

Enter to continue

Customer Name John Smith_
Address       _________

Enter to continue

Query Results

1. Smith, John H – 100 Saul Rd
2. Smith, John M – 102 Cedar Ln
3. Smith, John S – 200 Kissing Ct

Press ‘F8’ for more…

Query Results

1. Smith, John H – 100 Saul Rd
2. Smith, John M – 102 Cedar Ln
3. Smith, John S – 200 Kissing Ct

Press ‘F8’ for more…

Query Results (cont)

4.  Smith, John T – 201 Jordan Way
5.  Smith, John V – 100 Indigo St
6.  Smith, John W – 205 Bartons Ln

Press ‘F8’ for more…

Query Results (cont)

4.  Smith, John T – 201 Jordan Way
5.  Smith, John V – 100 Indigo St
6.  Smith, John W – 205 Bartons Ln

Press ‘F8’ for more…

How It Works - A simple example

Input Data

Output Data
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How It Works - A simple example (cont.)

<Name>Smith, John</Name> In

Out

<HATS-Results>
<NameAddr>Smith, John H – 100 Saul Rd</NameAddr>
<NameAddr>Smith, John M – 102 Cedar Ln</NameAddr>
<NameAddr>Smith, John S – 200 Kissing Ct</NameAddr>
<NameAddr>Smith, John T – 201 Jordan Way</NameAddr>
<NameAddr>Smith, John V – 100 Indigo St</NameAddr>
<NameAddr>Smith, John W – 205 Bartons Ln</NameAddr>

</HATS-Results>

“Query Address”
Web Service TN3270

WebSphere Application Server
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Goals for HATS 6.0

Improve developer ease-of-use.
– Improve speed and ease of screen customization.
– Provide debug tools to enhance macro development 

experience

Maintain currency with other WebSphere software
– WebSphere Application Server v5.1.x, v6.0.x
– WebSphere Portal Server v5.0, v5.0.2.x



© 2006 IBM Corporation38

Transformation Creation and Editing Improvements

HATS Components available in 
the Palette view

Pre-fill transformations with 
default rendering

Free layout mode in Page 
Designer

Use of Properties View for 
modification of components, 
widgets and text replacement

Apply style sheets in Design 
view
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Host Terminal Preview

Provides screen previewing 
from within the Host Terminal. 
This enables a developer to 
quickly see how a particular 
screen will be transformed when 
running on the server.

Screen recognition is performed 
(using the screen 
customizations defined in the 
project) and the associated 
transformation is applied.

Preview area is read-only 
(cannot navigate the host 
terminal).
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Macro Stepping
Step Into

Step Over
Step Return

Step Resume Step Into
– Allows stepping from action 

to action inside of a screen.
– To use, press F5 or click 
Step Over
– Allows stepping from 

screen to screen (all actions 
encountered along the way 
are executed).

– To use, press F6 or click
Step Return
– Allows you to finish playing 

the actions under a screen 
and go to the next screen.

– To use, press F7 or click
Step Resume
– Plays the rest of the macro 

from the current point.
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Regular Expression Text Replacement

Regular expression support in 
HATS allows a developer to 
describe a string (or set of 
strings) based on a pattern.

Example:



© 2006 IBM Corporation42

Text Replacement- Insert Button/Link
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Identified Next Screens
Improves Performance
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5250 Limited ENPTUI support

Push Buttons

Check Boxes   

Radio Buttons

Single Selection Listbox

Multiple Selection Listbox

Popup Window 

Menu Bar 

Pull Down Menus
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HTTP Compression Support

HATS compression support:
– Significantly reduces the number of bytes sent over the network (see the 

next slide for more details). Example: Without compression, typical page 
sizes were 30-60K, after compression page sizes are ~ 2-3K.

– Improves response time

Supported on WebSphere Application Server 5.1 and WebSphere 
Application Server 6.0. Not supported when running in WebSphere Portal 
Server. Requires a browser that supports GZIP compression (all supported 
HATS browsers, with the exception of IE 5.2.3 on Mac, support GZIP).

By HATS supporting compression out of the box, compression does not 
need to be configured or enabled on the HTTP server.

Introduced in HATS 6.0.2
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Compression Before and After

1,384

20,265

86,322

145,673

3,039 2,917 4,125

14,599

0

20000

40000

60000

80000

100000

120000

140000

160000

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Scenarios

B
yt

es Before
After

Scenarios:

1 – simple, 
customized screen

2 – simple, default 
rendered screen

3 – default rendering, 
with character by 
character rendering

4 – default rendering, 
with character by 
character rendering 
and positioning on 
protected text enabled

* Your actual numbers 
may vary, but similar 
results should be seen.
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Team Functions Exposed

Team functions are now exposed 
on the HATS Project view context 
menu. This enables HATS 
projects and artifacts to be easily 
shared with a supported repository 
(such as CVS or ClearCase).

Note: Team functions are only 
displayed if the project has 
already been shared. You will 
need to use the Team menu from 
the Navigator view to share the 
HATS project before team 
functions will be displayed in the 
HATS Project view.

Introduced in HATS 6.0.4
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Debug and Profile on Server
Debug and Profile on Server are 
now exposed in the HATS Project 
view context menu (these functions 
have been available, but were not 
as easily accessible in previous 
versions of HATS).

Both functions are provided by the 
Rational Software Development 
Platform.

Debug on server allows you to step 
through Java code (such as HATS 
business logic) as the HATS 
application is running on the 
application server. 

Profile on server allows you to 
pinpoint the operations that take 
the most time, and helps you to 
easily identify repetitive execution 
behavior and to eliminate 
redundancy. It is useful for 
performance analysis and for 
gaining a deeper understanding of 
your application.

These functions can be accessed 
by right-clicking a project or 
artifact from the HATS Project view 
or by selecting the HATS menu.
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Supported Platforms

Server
– z/OS, i5/OS, Linux, Linux for zSeries, Linux for iSeries, Linux for pSeries, AIX, 

Windows 2003, Windows 2000, Windows XP, Solaris, HP Unix
– WebSphere Application Server V5.1.x or V6.0.x

Studio
– Windows 2000, XP, or 2003
– IBM Software Development Platform V6

– RWD
– RAD
– RSA
– WDz
– WDSC and WDSC Advanced
– WID

WebSphere Portal Server 5.0.2.x or 5.1.x 
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Recommended Skills

The HATS Studio is an integrated environment for building HATS applications – as 
with all tools, skills are developed over time. Ease-of-use has been a driving design 
goal since the first release (and was the theme for HATS version 6).

HATS does not require Java skills. However, they can be leveraged for advanced 
integration (e.g. interacting with a database using JDBC) or when writing custom 
components and widgets.

Although HATS is integrated into the WYSIWYG Rational Studio Page Designer 
(HTML editor) tool, HTML / Web skills are recommended when doing advanced 
customization.

The good news : the skills required for advanced HATS development are reusable
because HATS utilizes industry standard technologies (J2EE, Java, JSP, JavaScript, 
XML, HTML, CSS, etc). 
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Host screens are converted to GUIs on the fly, in real time
Improved navigation of host application
Zero footprint on the desktop
Combine screens and data from multiple applications
Eliminates need to customize every screen
Generate Web services from host transactions
Exploits security & scalability of WebSphere 
Application Server and WebSphere Portal

Extensible through IBM Rational Software 
Development Platform

Supports iterative development

Summary of HATS Features and Value Propositions
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Resources – Comprehensive HATS Demo CD

To request a Demo CD

Send an email to wsnfr@us.ibm.com. In your email, include the 
name of the CD (HATS V6 Demonstration), how many CDs are 
needed, the type of CD (customer or business partner), the 
mailing address, and your phone number. 

Development Assistance

Participate in WebSphere HATS development lab advocacy 
program. Development resource assigned for consultation. 
Contact Pratik Nanavati, pratik@us.ibm.com.
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Other Online Resources

IBM WebSphere Host Integration Solution Product Page
http://www-306.ibm.com/software/webservers/hostintegration/

Demos
http://websphere.dfw.ibm.com/atdemo/

Webinars
http://www-306.ibm.com/software/webservers/hats/webinars/index.html

Library, Brochures, Presentations, Redbooks
http://www-306.ibm.com/software/webservers/hats/library.html

Education
http://www-306.ibm.com/software/webservers/hats/education.html

Services
http://www-306.ibm.com/software/webservers/hats/services.html

Trial Code
http://www14.software.ibm.com/webapp/download/product.jsp?s=p&id=GMDL-5BJRPP

Customer Comments
http://www-306.ibm.com/software/webservers/hi_customers/

Business Partners
http://www-306.ibm.com/software/webservers/hi_partners/
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The following terms are trademarks of the IBM Corporation in the United States or other countries or both:  
* AS400       * IBM Host Integration     * WebSphere *WebSphere Commerce Suite
* IBM            * OS/400                           * Host Publisher * MQ Series
* VisualAge * VisualAge Java             * Host On-Demand
* iSeries *zSeries * Rational

The following terms are trademarks of the Lotus Development Corporation in the United States or other 
countries or both:  
* Domino                    * Lotus                   * Notes * Lotus Notes

Java, Enterprise JavaBeans and all Java-based trademarks and logos are trademarks or registered trademarks 
of Sun Microsystems, Inc. in the United States and/or other countries.  

Microsoft, Windows, Windows NT, Windows 2000 and the Windows logo are trademarks of Microsoft 
Corporation in the United States and/or other countries.  

Other company, product, and service names may be trademarks or service marks of others.  

Information is provided "as" without warranty of any kind.  Mention or reference to non-IBM products is for 
informational purposes only and does not constitute an endorsement of such products by IBM.

Trademarks
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Trademarks & Disclaimers

The following are trademarks of the International Business Machines Corporation in the United States and/or other countries. For a complete list of IBM Trademarks, see 
www.ibm.com/legal/copytrade.shtml: AIX, AIX 5L, BladeCenter,Blue Gene, DB2, e-business logo, eServer, IBM, IBM Logo, Infoprint,IntelliStation, iSeries, pSeries, OpenPower, POWER5, 
POWER5+, Power Architecture, TotalStorage, Websphere,  xSeries, z/OS, zSeries  

The following are trademarks or registered trademarks of other companies: Java and all Java based trademarks and logos are trademarks of Sun Microsystems, Inc., in the United States and 
other countries or both Microsoft, Windows,Windows NT and the Windows logo are registered trademarks of Microsoft Corporation in the United States, other countries, or both. Intel, Intel logo, 
Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered trademarks of Intel Corporation or its 
subsidiaries in the United States and other countries.

UNIX is a registered trademark of The Open Group in the United States and other countries or both. Linux is a trademark of Linus Torvalds in the United States, other countries, or both.
Other company, product, or service names may be trademarks or service marks of others.

NOTES:

Any performance data contained in this document was determined in a controlled environment.  Actual results may vary significantly and are dependent on many factors including system 
hardware configuration and software design and configuration.  Some measurements quoted in this document may have been made on development-level systems.  There is no guarantee these 
measurements will be the same on generally-available systems.  Users of this document should verify the applicable data for their specific environment.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

Information is provided “AS IS” without warranty of any kind.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may have 
achieved. Actual environmental costs and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to 
change without notice. Consult your local IBM business contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested those products and cannot confirm the 
performance, compatibility, or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

Prices are suggested US list prices and are subject  to change without notice.  Starting price may not include a hard drive, operating system or other features. Contact your IBM representative or 
Business Partner for the most current pricing in your geography.

Any proposed use of claims in this presentation outside of the United States must be reviewed by local IBM country counsel prior to such use.

The information could include technical inaccuracies or typographical errors.  Changes are periodically made to the information herein; these changes will be incorporated in new editions of the 
publication.  IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this publication at any time without  notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner serve as an endorsement of those Web sites. The materials at those Web 
sites are not part of the materials for this IBM product and use of those Web sites is at your own risk.

IBM makes no representation or warranty regarding third-party products or services including those designated as ServerProven, ClusterProven or BladeCenter Interoperability Program 
products. Support for these third-party (non-IBM) products is provided by non-IBM Manufacturers.

IBM may have patents or pending patent applications covering subject matter in this document.  The furnishing of this document does not give you any license to these patents.  Send license 
inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, NY 10504-1785 USA.
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